The Bessel-beam representation for partially coherent fields is introduced as an alternative to the familiar angular spectrum representation. This alternative representation is applied to far fields generated by partially coherent secondary sources, nondiffracting partially coherent fields, and statistically homogeneous fields. A scheme for generating nondiffracting partially coherent fields is also discussed.
INTRODUCTION
Bessel beams have been of considerable interest in recent years because their intensity distribution does not change on propagation, i.e., they are nondiffracting fields. 1 -8 Bessel beams of zeroth order have also been used to facilitate phase matching in second-harmonic generation.
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Ideally a nondiffracting field would have an infinite depth of focus. However, in practice, because the ideal nondiffracting field has infinite energy, such fields can only be approximated over a finite propagation distance.
The well-known representation of an arbitrary field in terms of an angular spectrum containing both homogeneous and evanescent plane waves provides much insight into the propagation of coherent 10 -12 and partially coherent 11,13 light. However, an equivalent, less wellknown representation containing both nondiffracting and evanescent Bessel beams can be used to describe an arbitrary field. Up to now, the Bessel-beam representation has been applied only to coherent fields 4,14 and to nondiffracting partially coherent fields. 6, 7 In the present paper we introduce the general Besselbeam representation for partially coherent fields propagating into the half-space z $ 0 and apply it to certain classes of fields. We also use this representation to discuss the generation of nondiffracting partially coherent fields.
GENERAL REPRESENTATION OF PARTIALLY COHERENT FIELDS
Let us consider an ensemble ͕V ͑r, t͖͒ of fluctuating field realizations that is statistically stationary, at least in the wide sense. The second-order correlations of the field at two points in space, r 1 ͑x 1 , y 1 , z 1 ͒ and r 2 ͑x 2 , y 2 , z 2 ͒, and two instants of time, t and t 1 t, may then be described by the mutual coherence function, which is defined by the formula G͑r 1 , r 2 ; t͒ ϵ ͗V ‫ء‬ ͑r 1 , t͒V͑r 2 , t 1 t͒͘ .
(2.1)
Here the asterisk denotes the complex conjugate, and the angle brackets indicate an ensemble average. It is often more convenient to characterize the field correlations in the space-frequency domain, 15 in which case the crossspectral density, W ͑r 1 , r 2 ; v͒ ϵ 1 2p
is used in lieu of G͑r 1 , r 2 ; t͒. For brevity of notation, we shall suppress the frequency argument v in W ͑r 1 , r 2 ; v͒ from this point onward.
We now consider a partially coherent field propagating into the half-space z $ 0. We may represent the crossspectral density of this field by an angular spectrum of plane waves of the form
where k v͞c (c being the speed of light in free space),
, and u j ͑u jx , u jy , u jz ͒ is a unit vector. The domain of integration in Eq. (2.3) extends over the u 1Ќ and u 2Ќ planes and includes, for u j Ќ # 1, homogeneous plane waves propagating into the half-space z $ 0 and, for u j Ќ . 1, evanescent plane waves decaying exponentially along the positive z direction. The angular correlation function A͑u 1Ќ , u 2Ќ ͒, which describes correlations between plane waves, may be obtained from the Fourier transform of the cross-spectral density W ͑0͒ ͑ r 1 , r 2 ͒ in the plane z 0: 
